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(54) System and method for visual representation of tabs in a production printing workflow 



(57) A system and method for managing production 
printing workflow (100) is disclosed. The system in- 
cludes workflow management software which manages 
and facilitates the procedural stages of the workflow 
(100) including job origination (102), job submission 
(104), job preparation (106) and job fulfillment (108). 
The workflow management software provides an inte- 
grated object oriented interface which visually reflects 
and interacts with the workflow (100). The software fur- 
ther provides functionality for efficient page level modi- 



fications to documents at the job preparation stage. This 
functionality allows such modifications to be easily 
made to selected pages and visually verified by display- 
ing visual representations of the modifications on visual 
representations of the pages. In particular, the insertion 
and attributes of ordered media, such as tab separator 
pages, is visually represented. This allows an operator 
to visually verify ordered media ordering and placement 
and coordinate with the production output device to 
properly insert and efficiently utilize the ordered media. 
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Description 

[0001] While just about every computer user owns 
their own printer and is capable of producing high quality 
documents, the ability to produce such documents in 
high volume and with special finishing features, such as 
binding, is still within the purview of the commercial print 
shops and corporate copy departments. High volume, 
finished production of documents is typically referred to 
as production printing. A production printer is a printing 
device capable of rapid production of large volumes of 
documents. Typically these printers have high paper 
handling capacity, the ability to draw on multiple media 
types from multiple sources and the ability to automati- 
cally finish a document such as by adding a binding. De- 
spite the automation provided by the production printer 
and the proliferation of computer technology, especially 
in the area of desktop publishing, production printing is 
still a complicated and often manual process. 
[0002] In a typical print shop, customers bring in orig- 
inal documents which they want turned into a finished 
product such as a bound booklet, a tri-fold brochure or 
a tabbed three ring bound notebook. In addition, they 
typically need a large volume of the finished product, for 
example, one thousand brochures. The combination of 
the original documents plus the instructions for produc- 
ing the finished product is called a "job". The documents 
can be brought in either in hard copy or electronic form, 
such as on floppy disk, compact disc or tape or can be 
transmitted to the print shop over a network such as the 
Internet. 

[0003] After handing over the documents to the clerk, 
the customer relays his instructions for preparing the fin- 
ished product. The clerk will note these instructions on 
a "ticket" or "job ticket". Trie job ticket is typically a piece 
of paper with all of the instructions written on it for pro- 
ducing the finished product. As mentioned above, this 
is known as job. The job will then be handed to an op- 
erator, who runs the production printer, to produce the 
finished output. The operator's job is to prepare the doc- 
ument for production, load the appropriate materials, 
such as paper stock and binding materials, into the pro- 
duction printer and ensure that the finished output is cor- 
rect. 

[0004] While the job of the operator seems simple, 
there are many issues which quickly complicate it. Of- 
ten, the documents provided by a customer are not 
ready to be run on the production printer. Some docu- 
ments provided by a customer are merely raw manu- 
scripts requiring basic formatting, such as margins, ty- 
pography, etc. Other documents may be formatted but 
such formatting might not take into account the request- 
ed binding. For example, the text of the document is too 
close to the margin, therefore, when the finished product 
is bound, some of the text will be obscured. Some doc- 
uments, such as books, require special care so that, for 
example, the first page of every chapter appears on the 
front of a page, also known as imposition. Other forms 



of imposition include booklet/pamphlet imposition or n- 
up imposition. Or the customer may bring in multiple 
documents and ask that these "chapters" be assembled 
into a book, with a cover and binding. 

5 [0005] Other issues which complicate the production 
printing job are determining and loading the correct me- 
dia into the production printer. Often, jobs will require 
many different paper types, such as different stock 
weights or different colors. In addition, some jobs re- 

10 quire the insertion of tab stock at specific points within 
the document. Still other jobs may require the adding of 
a Bates number or other annotation to the document. 
[0006] With such a complicated production process to 
produce finished output, errors are bound to occur, such 

is as loading the wrong paper stock in the printer or setting 
a margin too close to a binding. Production printers run 
at very high speeds, often producing output greater than 
1 page per second therefore, errors in the finished out- 
put may not be caught before a significant amount of 

20 time and resources have been wasted. 

[0007] Accordingly, there is a need for an efficient sys- 
tem and method for managing the production printing 
workflow. 

[0008] The present invention is defined by the follow- 

25 jng claims, and nothing in this section should be taken 
as a limitation on those claims. By way of introduction, 
the preferred embodiments described below relate to an 
interface, implemented in a computer, for representing 
and managing insertion of ordered media into a docu- 

30 ment in a production printing workflow management 
system, the system comprising a display, the document 
comprising content and formatting, the formatting defin- 
ing at least one page in the document. The interface in- 
cludes a first user input device for receiving at least one 

35 ordered media attribute, the at least one ordered media 
attribute specifying at least one ordered media page to 
be inserted in the document. Further, the interface in- 
cludes first program logic coupled with the first user in- 
put and operative to generate the ordered media page 

40 into the document according to the at least one ordered 
media attribute. In addition, the interface includes a first 
output device operative to display a visual representa- 
tion of the at least one ordered media page on the dis- 
play according to the at least one ordered media at- 

45 tribute. 

[0009] The preferred embodiments further relate to a 
method of representing and managing insertion of or- 
dered media into a document in a production printing 
workflow management system, the system comprising 

50 a display, the document comprising content and format- 
ting, the formatting defining at least one page in the doc- 
ument. The method comprises receiving at least one or- 
dered media attribute, the at least one ordered media 
attribute specifying at least one ordered media page to 

55 be inserted in the document; generating the ordered me- 
dia page into the document according to the at least one 
ordered media attribute; and displaying a visual repre- 
sentation of the at least one ordered media page on the 
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display according to the at least one ordered media at- 
tribute. 

[0010] Further aspects and advantages of the inven- 
tion are discussed below in conjunction with the pre- 
ferred embodiments. 

FIG. 1 depicts a flow diagram illustrating a preferred 
production printing workflow, 

FIG. 2 depicts a flow diagram showing the user func- 
tionality workflow of the preferred embodi- 
ment. 

FIG. 3 depicts a block diagram of a preferred soft- 
ware architecture for use with the embodi- 
ments shown in FIGS. 1 and 2. 

FIG. 4 depicts a representation of a graphic user in- 
terface display according to the preferred em- 
bodiment. 

FIG. 5 depicts a high level representation of the inte- 
gration of the preferred embodiment in the 
workflow of the print shop. 

FIG. 6 depicts a high level representation of the inte- 
gration of the preferred embodiment in the 
workflow of the print shop including a workflow 
automation component. 

FIG. 7 depicts an exemplary tab separator page set 
for use with ,the preferred embodiment. 

[0011] Referring now to Figure 1, there is shown a 
flow diagram illustrating the production work flow 1 00 in 
a typical production print shop such as a commercial 
high volume copy or print shop. A workflow is defined 
as the tasks, procedural steps, organizations or people 
involved, required input and output information, and 
tools needed for each step in a business process. As 
will be discussed below, a workflow approach to analyz- 
ing and managing a business or process such as pro- 
duction printing can be combined with an object oriented 
approach, which tends to focus on the discrete objects 
and processes involved such as documents, pages, da- 
ta and databases. For the purposes of this disclosure, 
the term "object oriented", when applied to the disclosed 
embodiments, does not imply that an object oriented 
programming approach is the only method of implemen- 
tation of the disclosed embodiments. 
[001 2] Figure 1 further depicts a typical computer net- 
work 112 for use in a print shop. In a typical digital print 
shop, there will be a network 11 2 of computer work sta- 
tions 1 1 6, servers 11 8, 1 20 and high volume output de- 
vices 122 which make up the computer network 112. 
The servers 118, 120 include network servers 118 and 
print servers 120. The topology of the network 112 is 
typically structured so as to align with the workflow 1 00 



of the print shop. The network 112 may be implemented 
as a wired or wireless Ethernet network or other form or 
local area network. Further the network 1 12 may include 
wired or wireless connections to wide area networks 

5 such as the Internet and connections to other local area 
networks such as through a virtual private network. 
[001 3] The production workflow 1 00 includes the pro- 
cedural stages of job origination 102, job submission 
104, job preparation 106, print production 108 and final 

10 fulfillment 110. Alternatively, one or more of these pro- 
cedural stages may be combined as well as there may 
be other additional procedural stages. Job origination 
102 is the procedural stage of receiving the documents 
and instructions, which together are defined as a "job", 

15 from the customer. Job origination 1 02 can occur when 
a customer physically brings his job, whether in hard 
copy or electronic form, to the print shop or otherwise 
transmits the job to the print shop, whether by phone, 
fax, postal mail, electronic mail or over a local area or 

20 wide area network such as over the Internet. Note that 
a job may contain more than one document and more 
than one set of instructions. For example, a job may con- 
tain many documents, each being one chapter of a 
book, along with a document containing a cover for the 

2s book. This exemplary job may include the instructions 
for producing the body of the book from the individual 
chapter documents and another set of instructions for 
producing the cover. In addition, as will be discussed 
below, there may be a third set of instructions for assem- 

30 bling the cover to the body of the book. 

[0014] Job submission 104 is the receipt of the job by 
the print shop and the entering of the job into the print 
shops production system or workflow. Typically the in- 
structions from the customer will be written down on a 

35 special form, known as a "ticket" or "job ticket". A ticket 
may also be electronically created and maintained. Fur- 
thermore, pre-defined tickets may be available for 
standardized instructions. For example, the shop may 
have a pad of pre-printed tickets with the instructions to 

40 duplicate the documents, three hole punch the final out- 
put and assemble the punched final output in a three 
ring binder. If this is a common request by customers, 
such pre-printed tickets can save time and resources. 
All the order taking clerk need do is fill in any customer 

45 specific details such as the number of copies to produce. 
Pre-defined tickets may help to standardize operations 
and prevent errors in the transcription of instructions 
from the customer. In very simple print shops, job sub- 
mission 104 may simply be the receiving of the original 

50 documents and instructions along with the creation of a 
ticket, placing the job in a paper folder and setting it in 
a physical queue for later handling in subsequent pro- 
cedural stages. 

[0015] In print shops which handle jobs electronically, 
55 job submission 104 requires entering the job into the 
shops electronic production system. For documents 
which are brought in by the customer as hard copy, the 
documents must first be scanned electronically into the 
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shop's computer system. For documents delivered in 
electronic form, the document data files must be loaded 
on the shop's computer system. 
[001 6] For the job submission stage 1 04, the compu- 
ter network 112 will include one or more "store front" 
workstations 114. The store front workstations 114 are 
computer systems placed at the order taking desk, at a 
manned clerk's station or set out for customer self serv- 
ice use. These workstations 114 are used for the job 
submission stage 1 04 and typically will be configured to 
handle many different electronic media types such as 
floppy disk, compact disc, tape, etc. These stations 114 
may also be configured to receive jobs over the Internet 
or other form of network connection with customers. 
Further, these workstations 1 14 are typically configured 
to read many different electronic file formats such as 
those used by the Microsoft Office™ family of products 
manufactured by Microsoft Corporation, located in Red- 
mond, Washington or various other desktop publishing 
program file formats such as Aldus Pagemaker™ or 
QuarkXPress™ . In addition, these stations 1 1 4 can also 
read "ready for printer" (also known as "print ready" or 
"page description language" ("PDL")) file formats, which 
will be discussed later, such as Portable Document For- 
mat™ ("PDF"), Postscript™ ("PS") or printer control lan- 
guage ("PCL"). Job preparation stations 114 can also 
accept image formats such as Tagged Image File For- 
mat ("TIFF"), bitmap ("BMP") and PCX. These stations 
114 may also include a scanner for scanning hard cop- 
ies of documents into the computer system. Scanners 
typically are complicated devices to operate and some 
print shops may prefer to locate the scanners in the job 
preparation stage 106 for use solely by trained person- 
nel as will be discussed below. In addition, the store front 
computers 1 1 4 also provide the ability to generate a tick- 
et, electronically or in hard copy form, for the job con- 
taining all of the instructions for completing the produc- 
tion printing task. This process of generating the ticket 
may be automated, involving pre-defined tickets, man- 
ual or a combination thereof, and is discussed in more 
detail below. 

[0017] Job preparation 106 involves preparing the 
documents for printing according to the instructions in 
the ticket. For documents that are submitted in hard 
copy form, job preparation 1 06 may include scanning 
the documents and creating a faithful and error free 
electronic reproduction. The documents, once in elec- 
tronic form, must also be distilled down/normalized i.e., 
converted into a common file format that the print shop 
can use to both edit and print the documents. This alle- 
viates the need for operators to deal with multiple differ- 
ent programs and eliminates the need to assemble com- 
plex documents together for printing using different 
electronic file formats. 

[0018] For example, a customer may bring in two dif- 
ferent documents, one being the body of a book and the 
other being the photographs to be inserted at specific 
pages. The customer may then instruct that the photo- 



graphs be inserted at particular pages and that the final 
assembly have continuous page numbers added. 1 The 
body of the book may be in Microsoft Word™ format 
while the images of the photographs are in Adobe Pho- 

s toshop™ format. While the operator could figure out at 
which pages the images will be inserted and appropri- 
ately number the pages of the book and photographs 
using each individual software package, this is a very 
complex and time consuming process. It also requires 

10 that the operator be trained and familiar with a range of 
software packages and runs the risk that he will not be 
familiar with the particular package that the customer 
used. Therefore, it is more efficient to distill each of the 
various file formats into a unified format which allows 

15 the operator to prepare the job using a single software 
interface. In the preferred embodiments, all documents, 
whether provided in hard copy or electronically, are dis- 
tilled or converted into a "ready for printer" or "print 
ready" file format. In the preferred embodiments, the 

20 Portable Document Format™ is used as the ready for 
printer format, developed by Adobe Systems, Inc., lo- 
cated in San Jose, California. 

[0019] A ready for printer file format is defined as a 
file format which contains both the data to be printed 

25 along with printer control instructions that can be directly 
interpreted by the internal processing engine of a printer 
or other form of hard copy output device in order to ras- 
terize the data image onto the output media. Rasteriza- 
tion is the placement of image data at a specific location 

30 on the output media. Such file formats include Portable 
Document Format™ ("PDF") and Postscript™ ("PS") 
both manufactured by Adobe Systems, Inc., located in 
San Jose, California, as well as printer control language 
("PCL"), manufactured by Hewlett Packard, located in 

35 Palo Alto, California. Examples of non-ready for printer 
formats include the native application file formats for 
personal computer application programs such as Micro- 
soft Word™. These file formats must be first converted 
to a ready for printer file format before they can be print- 

40 ed. Furthermore, some image file formats, such as the 
Tagged Image File Format ("TIFF") contain bit image da- 
ta only which is already in a format which specifies its 
output location on the output media and does not con- 
tain printer control instructions for interpretation by the 

45 internal processing engine of the printer and therefore, 
for the purposes of this disclosure, is not a ready for 
printer file format. By using a ready for printer format, 
rasterization of the image data can be delayed as close 
as possible to the final placement of the image data on 

so the output media. This allows the most efficient use of 
the production print device 122 by allowing its internal 
control logic to optimize the rasterization process result- 
ing in output that is more likely to match with the oper- 
ator's expectations. 

55 [0020] For the job preparation stage 1 06, the compu- 
ter network 112 includes job preparation stations 116 
and network servers 118 coupled with the store front 
workstations 114 over the network 112. Herein, the 
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phrase "coupled with" is defined to mean directly con- 
nected to or indirectly connected with through one or 
more intermediate components. Such intermediate 
components may include both hardware and software 
based components. The job preparation stations 116 
preferably execute workflow management software, de- 
scribed in more detail below, which allows the operator 
to manage, edit and print jobs. It will be appreciated that 
the functionality of the store front workstations 114 and 
the job preparation workstations 116 could be combined 
on one workstation which serves both purposes. The 
network server(s) 1 1 8 includes a document library which 
allows manipulation, management, storage and archiv- 
ing of jobs, or just their respective documents and/or 
tickets, as well as facilitates and manages the flow of 
jobs from the store front computers 1 1 4 to the job prep- 
aration stations 116 and from the job preparation sta- 
tions 11 6 to the print servers 1 20 or the production out- 
put devices 122. Exemplary document libraries include 
DocSmart™ document library manufactured by Mosa- 
icSoft, Inc., located in Laguna Hills, California and Wipro 
Infotech, a division of Wipro, Ltd., located in Bangalore, 
India, Intra. Doc™ document management system man- 
ufactured by Intranet Solutions, Inc., located in Eden 
Prairie, Minnesota and the DOCFusion document man- 
agement system manufactured by Hummingbird, inc., 
located in York, Ontario, Canada. In the preferred em- 
bodiment, the job preparation stations 116 are Images- 
mart™ Workstations, manufactured by Heidelberg Dig- 
ital, L.L.C., located in Rochester, New York. Alternative- 
ly, an appropriate computer hardware platform such as 
that comprising a Pentium™ class processor or better, 
manufactured by Intel Corporation, located in Santa 
Clara, California, 64 megabytes of RAM or more, a 20 
gigabyte hard disk or larger and appropriate display de- 
vice may be used. Further, in the preferred embodiment, 
the network servers 118 preferably comply with the 
Open Document Management Architecture ("ODMA") 
standard and provide document management capabili- 
ties and scaleable storage. 

[0021 1 The job preparation workstations 1 1 6 also pro- 
vide the capability of the print shop to add value to the 
print production process by offering services to the cus- 
tomer. Such services include the ability to modify docu- 
ments provided by the customer to add features that the 
customer could not or would not add himself. Such fea- 
tures include adding page numbers across multiple doc- 
uments, Bates numbering, adjusting page layout for tab 
stock and aligning the output to account for binding. Fur- 
ther the job preparation stations 114 provide the capa- 
bility to fix errors in the documents such as removing 
artifacts in scanned images and masking over unwanted 
text or markings. The job preparation stations 114 can 
also be used to prevent inaccuracies in the finished out- 
put caused by the printing or binding process. Such in- 
accuracies include binder's creep which happens after 
a document is imposed into a booklet/pamphlet using a 
signature imposition. Binder's creep occurs when the 



placement of the images on the paper fails to account 
for the thickness of the binding as a function of the 
number of pages in the book causing the image on the 
pages to shift inward as you get closer to the cover. Bind- 

5 er*s creep is prevented by shifting image slightly when 
performing the signature imposition on the document. 
In addition, the job preparation station 116 allows the 
operator to manage and layout the document pages for 
final output, also known as "imposition" and "signature 

10 imposition". In addition, the operator can shuffle pages, 
reverse pages, insert blank pages, trim and shift pages, 
create bleeds and place multiple pages on a sheet, also 
known as "n-up" to create proof sets, brochures or pam- 
phlets, etc. Further the job preparation station 116 per- 

is mits the operator to add annotations to the document 
such as Bates numbers, page numbers, logos and wa- 
termarks. All of these service add value to the final out- 
put. Formatting and other modifications to the document 
can be globally applied to the entire document, such as 

20 a shifted margin or may be applied only to select pages. 
Such alterations to the document are known as docu- 
ment/page features or attributes. Further, these altera- 
tions are also known as document or page exceptions 
since they typically override specific instances of the 

25 original document formatting as set by the customer. In 
one embodiment, page features also include embedded 
commands directed to the production output device 122 
or its operator to cause certain actions or processes to 
take place. Such commands include instructing the de- 

30 vice 1 22 or operator thereof to remove pages or docu- 
ments (such as by directing them to a particular output 
exit or physically removing them) or load particular me- 
dia such as ordered media (such as by using a particular 
paper supply or by physically loading the media) (see 

35 below), or commands which direct pages to a particular 
output exit. 

[0022] The next stage in the print production workflow 
100 is the print production stage 108. In the print pro- 
duction stage 108, the final form of the documents for 

40 printing is sent to a print server 120 which will distribute 
the job to the final output device 122. In manual print 
shops, this stage 108 would be similar to an operator 
manually taking the ready for production job over to the 
desired output device 1 22 to start the job. The print pro- 

45 duction stage 1 08 manages the output resources of the 
print shop. Such management includes queuing jobs to 
the proper devices 122 in the shop, routing jobs to avail- 
able devices 122, balancing the load placed on the var- 
ious devices 122, and pre-processing jobs, such as 

so splitting or RIP'ing the job, prior to sending it to a partic- 
ular device 1 22. RIP stands for Raster Image Processor 
and is the hardware and/or software which converts 
ready for printer data into raster images. It is also a com- 
mon term for rasterizing a page image on to the output 

55 media. 

[0023] The print server 120 used in the print produc- 
tion stage 108 is coupled with the job preparation sta- 
tions 116 and the network server 118 over the network 
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1 1 2. Further, the print server 1 20 is coupled with the var- 
ious output devices 1 22 in the print shop. Note that some 
output devices 122 may not support electronic transfer 
of the data to be output and may require a manual step 
for operation. Such devices may include a special bind- 
ing machine which requires that the partially finished 
documents be manually transferred to the binding ma- 
chine to complete the production. The print server 120 
is preferably implemented as a separate computer cou- 
pled with the network 112, however, software based 
print servers running on a network server 118, job prep- 
aration station 116 or store front workstation 114 may 
also be used. In the preferred embodiment, the printer 
server 120 includes an independent computer worksta- 
tion, typically running a UNIX or Windows NT operating 
system, a software print server engine and a software 
print server application. The print server application of- 
fers the user interface ability to configure and manage 
the print server operation. The print server engine per- 
forms the automated processes of the print server. 
These processes include spooling and queuing jobs and 
job content (i.e. the document), directing the jobs to spe- 
cific production output devices based on the attributes 
of the print job and how these attributes are satisfied by 
the print engine, load balancing jobs among the various 
production output devices to keep all printers fully uti- 
lized, e.g. to split color from black and white jobs, and 
acting as a communication gateway where it can accept 
multiple input communication and print protocols trans- 
lating them to the communication and print protocol the 
production output device 122 understands. 
[0024] The final stage of the production printing work- 
flow 100 is the final fulfillment stage 110. The final ful- 
fillment stage 1 1 0 is the stage where the finished output 
is produced on the production output device 122. A pro- 
duction output device is a computer output device, such 
as a printer, designed for high volume production of 
printed documents. Such devices preferably include the 
ability to produce large quantities of documents with 
mixed media types and various degrees of finishing, 
such as stapling or binding, at very high speed. Exem- 
plary output devices include the Digimaster™ Digital 
High Volume Printer manufactured by Heidelberg Digit- 
al, L.L.C., located in Rochester, New York, and the Nex- 
Press™ Color printer manufactured by NexPress, Cor- 
poration, located in Rochester, New York. 
[0025] Referring now to Figure 2, there is shown a 
flow diagram showing the user functionality workflow 
200 of the preferred embodiment job submission and 
preparation stages 104, 106. The user workflow 200 in- 
cludes an input source stage 202, a preflight stage 204 
and a production stage 206. In the input source stage 
202, all of the documents of the job are collected togeth- 
er from the different input sources 208. As detailed 
above, all of the collected documents are converted to 
a ready for printer format, preferably a Portable Docu- 
ment Format™. This conversion can be a manual or au- 
tomated process or a combination thereof. For example, 



a special directory can be created on the network server 
118 where data files in various file formats can be 
placed, for example, by the clerk who accepts the doc- 
uments from the customer and inputs them into the store 
5 front workstation 114. Automated logic which watches 
this directory, will see the placement of files and auto- 
matically convert them (or flag them for manual conver- 
sion) into a ready for printer format. Any documents 
which the automated logic cannot handle can be flagged 
10 for manual conversion. The converted documents are 
then passed to preflight stage 204 where they are pre- 
pared for production. This transfer of converted docu- 
ments can occur by moving the documents to a special 
directory on the network server 118 where they can be 
is accessed by the job preparation stations 1 1 6 or by trans- 
mitting the documents to the job preparation station 116. 
This process can be manual or automated and may in- 
volve placing the documents in a queue of documents 
waiting to be prepared for production. Further, this proc- 
20 ess may include a manual or automated determination 
of the capabilities, skill level or training level of the var- 
ious operators currently logged into the available job 
preparation stations 116 as we|l as the current load/ 
backlog of jobs in their respective queues. Taking these 
25 factors into account, jobs can be automatically or man- 
ually routed to the operator best able to handle the job 
both technically and in an expedient manner. This func- 
tionality can be implemented by creating an operator da- 
tabase which tracks the capabilities, skill level and train- 
so ing level of the various operators who work in the print 
shop. This database can be coupled with queue man- 
agement software which balances the loads/backlogs 
of jobs at each station 116. 

[0026] In the preflight stage 204, the documents can 

35 be assembled, such as in a book, annotated, edited, and 
have imposition or other page features applied. Once 
the documents are prepared for production, they are 
passed to the production stage 206. In the production 
stage 206, the prepared documents along with the pro- 

40 duction instructions (from the tickets) are submitted to 
the print server or directly to the production output de- 
vice 122 using a file downloader such as the Print File 
Down loader™ application program manufactured by 
Heidelberg Digital, LLC, located in Rochester, New 

45 York. This user functionality workflow 1 16 may be imple- 
mented as a combination of hardware, software and 
manually executed components and may involve one or 
more of the components detailed in the production print- 
ing workflow above. 

50 [0027] In the preferred embodiments, the user func- 
tionality workflow is preferably implemented as a work- 
flow management software program and interface exe- 
cuting on the job preparation workstation 116. The pre- 
ferred workflow management software is visually orient- 

55 ed using an object oriented graphic user interface 
("GUI") approach which integrates control of the work- 
flow functionality in a single interface. While the visual 
and operational appearance of the management soft- 



6 



11 EP1 246 051 A2 12 



ware is object oriented, the implementation of the soft- 
ware may be by an object oriented programming lan- 
guage or a non-object oriented programming language 
as are known in the art. 

[0028] In the GUI interface, documents, tickets and 
other entities and operations (collectively "objects") are 
visually represented on the workstation 116 display, 
such as with icons, tree structures and pull-down men- 
us, and may be interacted with using known devices and 
methods such as utilizing a mouse or track ball to control 
a visually represented pointing device which is then 
used to click, select, drag and drop the displayed repre- 
sentations. Such manipulation of the visual representa- 
tions results in manipulation of the underlying objects 
(documents, tickets, and other entities and operations). 
Furthermore, the GUI also permits creation and manip- 
ulation of relationships and associations among the var- 
ious objects and visually displays such relationships and 
associations. Relationships and associations may be 
displayed, for example, using a hierarchical approach 
like a tree structure or file folder structure or using some 
alternate form of visual indication. It will be appreciated 
that graphic user interfaces are well known in the art and 
that there are many software development packages 
available which can be used to develop a GUI. Such 
packages include the Open Software Development Kit 
and the Microsoft Foundation Class Library ("MFC), 
both available from Microsoft Corporation, located in 
Redmond, Washington. 

[0029] Further, the preferred GUI utilizes a document 
centric approach providing a centralized viewing win- 
dow for viewing documents that are currently being 
worked on. In the preferred embodiment, the document 
viewing functionality is provided by the Adobe Acrobat 
software program, manufactured by Adobe Systems, 
Inc., located in San Jose, California. 
[0030] As was noted above, the workflow manage- 
ment software integrates applications which implement, 
control or manage the stages of the production printing 
workflow 100. These applications include inputting doc- 
uments from various sources, document assembly in- 
cluding the creation and manipulation of books, docu- 
ment editing, document annotation, document library 
access on the network server 118, setting and manipu- 
lation of page features, creation and manipulation of job 
tickets and printing. 

[0031] The workflow management software is capa- 
ble of receiving input from various different sources. 
Such sources include hard copy originals input via a 
scanner, native application formats such as the Micro- 
soft Office™ Product suite and desktop publishing ap- 
plications such as QuarkXPress™, manufactured by 
Quark. Inc., located in Denver, Colorado and Frame- 
Maker™, manufactured by Adobe Systems, Inc., locat- 
ed in San Jose, California. Further the software can ac- 
cept Tagged Image File Format ("TIFF") documents as 
well as documents already in a ready for printer format 
such as PDF, PS or PCL. For hard copy input via a scan- 



ner, the software supports industry standard scanner in- 
terfaces, TWAIN, as defined by the TWAIN group locat- 
ed in Boulder Creek, California and the Image and Scan- 
ner Interface Specification ("ISIS") developed by Pixel 
5 Translations, Inc., located in San Jose, California and 
also specified via American National Standards Institute 
specification ANSl/AIIM MS61-1996. Using these 
standard interfaces, the workflow management soft- 
ware receives the scanned image data directly in the 
10 ready for printer format. An exemplary scanner for use 
with the preferred workflow software is the imagedi- 
rect™ Scanner manufactured by Heidelberg Digital, L. 
L.C., located in Rochester, New York. 
The preferred workflow management software also pro- 
fs vides ODMA support for interfacing with document li- 
braries. In addition, the provided ODMA support further 
extends the functionality of the document library to han- 
dle management, storage and archiving of compound 
documents (described below) and tickets. This allows 
20 libraries of standardized tickets to be created or facili- 
tates updates and reprints of compound documents 
such as books. 

[0032] Once documents are loaded into the workflow 
management software, tools are provided to perform 

25 value added services and prepare the documents for 
production. Assembly is the process of arranging or re- 
arranging pages or adding or removing pages within a 
document. Assembly also includes imposition where 
page positions are forced such as when the first page 

30 of a chapter is forced to the front side of the paper. The 
workflow management software provides cut, copy, 
paste and move functionality operable on 1 or more pag- 
es. This functionality is preferably implemented via pull- 
down menus, pop up dialog boxes or on screen option 

35 palates or buttons as provide by the graphic user inter- 
face. In addition, the results of the respective operations 
are shown in a visual representation of the document in 
the centralized document viewing window on the job 
preparation station 116 display. 

40 [0033] The workflow management software further 
provides support for editing and annotating the docu- 
ment. Tools are provided for image object area editing 
of a scanned page including erase inside and outside 
an area, cut, move, copy and paste area as well as pen- 

45 cil erase. Page editing tools are also provided for editing 
on one or more pages including area masking and crop- 
ping. Tools are also provided for annotating documents 
including alpha-numeric and graphic annotations. Ex- 
emplary annotations include page numbering and Bates 

50 stamping. The tools further provide for placing images 
behind the document content, also known as water- 
marking. Annotation can be performed on any portion 
of one or more pages. For alpha-numeric annotations, 
the font size and style are controllable. In all cases, the 

55 results of the respective operations are shown in a visual 
representation of the document in the centralized doc- 
ument viewing window on the job preparation station 
116 display. In the preferred embodiments, edits or an- 
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notations can be created or manipulated by pointing to 
a visual representation of the document and/or pages 
within the document and selecting, dragging, dropping 
or clicking the representation and/or selecting from a 
menu of options, where the selection of a particular op- 
tion causes the associated edit or annotation to be ap- 
plied to the specified portions of the document. Alterna- 
tively, a palate of options may be displayed from which 
the user may choose an option to appty to selected por- 
tions of the document. Further, the interface may pro- 
vide for a dialog box or other visual control for inputting 
control values for the edit or annotation such as the start- 
ing number of a Bates range. 

[0034] The workflow management software prefera- 
bly provides further support for compound documents 
which are documents comprised of one or more other 
documents, such as books comprised of chapters or 
course packs comprised of one or more excerpted 
sources . Compound documents take advantage of the 
object oriented nature of the workflow management 
software. A compound document ("CD") is a collection 
of one or more documents which have a particular or- 
dering to them such as the chapters of a book. The CD 
further contains an automatically generated assembled 
document which is a single document containing the 
whole assembled CD. Tools, are provided which allow 
simple management of the documents of a CD, assem- 
bly and updating of the documents into the assembled 
document and selective document manipulation, such 
as selective printing, of the documents within the CD. 
Tools are also provided which can interpret the content 
of the documents within the CD and automatically gen- 
erate a table of contents in the assembled document. A 
compound document otherwise acts just like a docu- 
ment andean be edited, annotated, etc. and have tickets 
associated with it. Further, a compound document can 
contain other compound documents such as in the case 
of a multi-volume book. The individual documents and 
compound documents within the compound document 
further retain their independent existence and can be 
edited or printed independently of the CD and shared 
with other CD's with those edits being either automati- 
cally or manually updated into the assembled document 
within a particular CD. The workflow management soft- 
ware further displays a visual representation, such as 
with a hierarchical or tree structure, showing the com- 
pound document and any associated documents and 
tickets. In the preferred embodiments, compound doc- 
uments can be created ormanipulated by pointing to the 
visual representations of one or more documents and/ 
or a visual representation of a CD and selecting, drag- 
ging, dropping or clicking and/or selecting from a menu 
of options, where the selection of a particular option 
causes the associated feature to be applied to the se- 
lected documents or compound documents. Alterna- 
tively, a palate of options may be displayed from which 
the user may choose an option to apply to selected com- 
pound documents. Further, the interface may provide for 



a dialog box or other visual control for inputting control 
values for the compound documents such as margin 
values. For example, a user may select one or more 
documents and then choose a create CD option from a 
pull down menu. The workflow software then creates a 
visual representation of the CD on the display showing 
the association of the CD to the selected documents. 
Alternatively, the user may first create a visual represen- 
tation of a CD and then drag and drop the visual repre- 
sentations of one or more documents onto the CD visual 
representation. The workflow software then creates the 
appropriate logical associations of the data for which the 
visual representations represent. 
[0035] The workflow management software is also 
preferably programmed with data about the different 
production output devices 122 in the print shop or oth- 
erwise available and their capabilities or other equip- 
ment, such as finishing equipment, which can be utilized 
either automatically or manually. The software provides 
tools which allow the operator to set page features/for- 
matting w^ich are made possible by those specific ca- 
pabilities. Such page features include the plex of the 
document such as duplex or simplex (double sided or 
single sided output), binding options, such as stapling 
or hole punching and the availability and control settings 
for handling tab stock or ordered media (see below). The 
preferred embodiments preferably support all of the fea- 
tures of the Digimaster™ line of high volume digital print- 
ers manufactured by Heidelberg Digital, L.L.C. located 
in Rochester, New York. In the preferred embodiments, 
these page features can be set by selecting or pointing 
to a visual representation of one or more pages and se- 
lecting from a menu of options, where the selection of a 
particular option causes the associated feature to be ap- 
plied to the selected pages. Alternatively, a palate of op- 
tions may be displayed from which the user may choose 
an option to apply to selected pages. Further, the inter- 
face may provide for a dialog box or other visual control 
for inputting control values for the feature such as the 
type of tab stock (see below). Setting page features for 
specific pages encodes instructions to the production 
output device 122 for implementing those features with- 
in the ready for printer formatted file. When the produc- 
tion output device 1 22 receives the file for printing, it will 
interpret those instructions to implement the desired 
feature. For page features which the current device 122 
cannot handle, the device 122 can signal the operator 
that manual intervention is required and direct the oper- 
ator through the appropriate steps to implement the 
page feature and complete the job. This may include in- 
structing the operator to remove partially finished docu- 
ments and transfer them to a binding machine for finish- 
ing or instructing the operator to load a specific media 
type or tab stock into the device 122. 
[0036] Tools are further provided by the workflow 
management software to support electronic versions of 
tickets for specifying production output device instruc- 
tions and parameters, as well as other finishing steps 
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which may or may not be automated, which are global 
to the document, e.g. job level features or global docu- 
ment attributes. These Include such attributes as the 
general media type or color to use and the method of 
binding such as stapling. Tickets, also referred to as 
print tickets or job tickets, can exist independently of 
documents or compound documents as was mentioned 
above. They are independently visually represented on 
the display by the workflow management software. 
Tools are provided for manipulating tickets, such as sav- 
ing, storing and associating them with documents or 
compound documents in addition to editing their op- 
tions. In the preferred embodiments, tickets can be ma- 
nipulated just like documents, using pointing, clicking, 
selecting, dragging and dropping. For example, a ticket 
can be associated with a document by selecting the tick- 
et and dragging and dropping it on a particular docu- 
ment. The workflow management software then prefer- 
ably visually displays the association by showing the 
ticket under the hierarchy of the document. Once asso- 
ciated, the options set by the ticket will apply to the as- 
sociated document or compound document. The op- 
tions represented by the ticket may be set by selecting 
the ticket to bring up a dialog box or pull down option 
menu which displays the available options and allows 
modification of the option values. Tickets associated 
with documents can be manipulated with the document. 
For example, saving a document saves all of its asso- 
ciated tickets. Furthermore, the workflow management 
software provides the capabilities to create libraries of 
standardized tickets which can be used, for example, to 
standardize procedures across multiple f ranch ised print 
shops. 

[0037] Finally, the workflow management software 
provides tools to send the prepared documents and any 
associated tickets to the production output device for fi- 
nal production. In the preferred embodiments, docu- 
ments or compound documents can be sent to a pro- 
duction output device by selecting, clicking or dragging 
the visual representation of the document or compound 
document to a visual representation of the print server 
or output device. Alternatively, the user may select an 
appropriate option from a pull-down menu, pop up dia- 
log box or button palate. The workflow management 
software supports standard interfaces and protocols to 
production output devices and print servers. Further, 
tools are provided for managing, selecting and monitor- 
ing multiple production output devices. These tools pro- 
vide visual feed back of each of the devices status to 
the user such as the status of the current job queues. 
[0038] Referring now to Figure 3, there is depicted a 
block diagram of a preferred software architecture 300 
of a production printing workflow management applica- 
tion. The architecture 300 includes a desktop compo- 
nent 302, a workflow component 304 and a viewer com- 
ponent 306. All of the components execute via applica- 
tion program interfaces 308 on a the job preparation sta- 
tion 116 which is, as discussed above, preferably a 32 



bit Microsoft Windows™ (95, 98, 2000, etc.) or Windows 
NT™ based platform 310. 

[0039] Central to the architecture 300 is the desktop 
component 302 ("desktop"). The desktop 302 integrates 

5 the viewer 306 and workflow 304 components together. 
The desktop 302 implements the integrated GUI inter- 
face and provides all of the workflow functionality and 
visual representations described above to be displayed 
on the job preparation station 116 display. The desktop 

10 302 is preferably structured as a plug in architecture. A 
plug in architecture allows enhancements and updates 
to be incorporated into the desktop in a simple and effi- 
cient manner and without requiring recompilation of the 
main program code which implements the desktop. The 

15 main program code is designed to look for small en- 
hancement programs ("plug ins") each time the code is 
executed. If one or more plug ins are found, their func- 
tionality is incorporated into the main program code 
through a plug in interface. A plug in may contain a new 

20 feature or function or may modify an existing feature or 
function. By not requiring recompilations, enhance- 
ments can be distributed to users who can easily update 
their own software simply by placing the plug in the cor- 
rect location on their computer system. From the user's 

25 perspective, upon loading of the desktop 302, a com- 
plete desktop 302 containing both old and new function- 
ality is seamlessly presented. In the preferred embodi- 
ments, the desktop 302 is preferably implemented using 
an object oriented programming language which imple- 

30 ments the object oriented nature of the GUI. Such lan- 
guages include C++ or Java and may utilize Microsoft 
Corporations Open Software Development Kit or MFC 
library. Alternatively, a non-object oriented program- 
ming language may also be used. 

35 [0040] The viewer component 306 ("viewer") provides 
the functionality for viewing documents and pages with- 
in documents and preferably operates on documents 
formatted in a ready for printer format. Further the view- 
er 306 provides the ability to assemble, edit and anno- 

40 tate at the page level of the document as well as set 
page features for individual or groups of pages, in the 
preferred embodiment, the viewer component is imple- 
mented using the Adobe Acrobat™ version 4.05 manu- 
factured by Adobe Systems, Inc. located in San Jose, 

45 California, which utilizes the Portable Document For- 
mat™ ready for printer format. The viewer is coupled 
with desktop via standard Microsoft Windows interfaces 
and the Acrobat application program interface, as de- 
fined in the Adobe Acrobat Software Development Kit 

so available from Adobe Systems in San Jose California. 
The viewer 306 is also preferably implemented as a plug 
in architecture which allows additional enhancements to 
be added. Such additional enhancement plug ins may 
be used to add one or more of the page level assembly, 

55 editing and annotation functions described above. Such 
plug-ins include Quite Imposing Plus™ manufactured 
by Quite, Inc., located in London, United Kingdom for 
performing the various imposition functions disclosed 
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above and StampPDF™ manufactured by Digital Appli- 
cations, Inc., located in Lansdowne, Pennsylvania for 
performing various annotation functions disclosed 
above. Alternatively, viewers 306 which utilize non- 
ready for printer formats, such as Tl FF formats can also s 
be used. However, such viewers 306 typically have re- 
duced feature sets and limited ability to perform assem- 
bly such as imposition, editing or annotation functions 
due to the fixed nature of the TIFF data format. 
[0041] The viewer 306 is coupled with the desktop 10 
308 via a viewer application program interface ("API") 
so as to provide interoperability of functions and facili- 
tate the workflow. In particular, the desktop 302 visually 
represents objects which the viewer 306 may be dis- 
playing. Further, the user selection and manipulation of '5 
documents, tickets or other objects in the desktop 302 
are appropriately transmitted to the viewer 306 for dis- 
play. For example, when a user selects a document on 
the desktop 302 for viewing, information about the se- 
lection is passed to the viewer 306 so that the selected 20 
document can be loaded and displayed. In one embod- 
iment, the desktop 302 also provides for data transfer 
between documents displayed in the viewer 306. For ex- 
ample, where a user selects a page from a document in 
the viewer 306, copies that page and then selects an- 25 
other document from the desktop 302 to paste the cop- 
ied page into. The desktop 302 facilitates this "clip 
board" functionality between the documents. In an alter- 
nate embodiment, the ability to copy or move portions 
of one document to another is provided by the viewer 30 
306. Further, edits, annotations or the addition of other 
page features using the functionality of the viewer 306 
may cause data to be passed to the desktop 302 so that 
these edits, annotations or additional page features can 
be visually represented and noted with the documents 35 
they apply to. For example, addition of a page feature 
to a document, such as setting the plex, may cause a 
page object, i.e., a visual representation of the existence 
of a page feature, to be created and associated with the 
document object, i.e., the visual representation of the *o 
document on the desktop 302. The association may ap- 
pear as a hierarchical structure on the desktop 302 such 
as a tree structure. 

[0042] The workflow component 304 is also coupled 
with the desktop 302 via workflow API. The workflow 45 
component 304 provides tools and functionality for man- 
aging the production printing workflow of particular doc- 
uments or compound documents. The workflow compo- 
nent 304 provides for creation and/or definition of a 
workflow object which can be visually represented on 50 
the desktop 302 and manipulated using the desktop 302 
functionality, as described above, just like other objects 
such as documents, compound documents or tickets. 
The workflow object can be defined to contain the pro- 
cedural stages that a document must go through to be 55 
finally produced. When the workflow object is associat- 
ed with a document or compound document, such as by 
drag and drop using the GUI of the desktop 302, each 



of the defined procedural stages is then performed. For 
example, one of the procedural stages could be the cre- 
ation of a ticket. If a document that has no ticket is 
dropped on this workflow object, the operator is then 
guided through the creation and association of a ticket 
for the document. Workflow objects can be defined to 
guide an operator through or automatically perform a se- 
ries of procedural steps. They can be used to standard- 
ize and automate routine procedures in the print shop 
and eliminate inconsistencies and inefficiencies in the 
production printing workflow. Workflow objects can exist 
independently of documents, compound documents or 
tickets or can be associated with them. Such associa- 
tions can be visually represented in the hierarchical for- 
mat as described above. 

[0043] The workflow component 304 is preferably al- 
so implemented as a plug-in architecture to facilitate en- 
hancements. One exemplary workflow component 304 
which can be used with the disclosed embodiments is 
the Adobe Capture™ program version 3.0 manufac- 
tured by Adobe Systems, Inc. located in San Jose, Cal- 
ifornia. In an alternative embodiment, the workflow com- 
ponent 304 is a standalone workflow management in- 
terface, providing its own graphic user interface for man- 
aging and manipulating workflow objects and their rela- 
tionships with documents, compound documents and 
tickets. 

[0044] Referring now to Figure 4, there is shown a 
representation of a graphic user interface display 400 
according to the preferred embodiment. The display 400 
includes viewer 306 and desktop 302 components. The 
desktop component 302 includes menus 402 and button 
palates 404 which allow the user to visually manage and 
manipulate the various objects described above. The 
menus 402 include a document menu 406, a ticket menu 
408, a book menu 41 0, a job menu 41 2 and help menu 
41 4. The button palate 404 includes a new object button 
416, an open button 418 and a library access button 
420. The button palate 404 further includes a cut button 
422, a copy button 424, a paste button 426 and a print 
button 428. It will be appreciated that graphic user inter- 
faces are well known in the art and there are many ways 
to implement a GUI and therefore, all forms of graphic 
input devices, including tear off menus, floating button 
palates, dialog boxes, alternate keyboard command 
and mouse short shortcuts and alternative physical in- 
put devices are all contemplated. 
[0045] The document menu 406 provides options for 
creating and manipulating document objects within the 
workflow software environment. Such options may in- 
clude creating a document, opening a document, clos- 
ing a document, opening an ODMA interface to a doc- 
ument library, viewing a document in the viewer compo- 
nent, moving a document, printing a document and de- 
leting a document. The ticket menu 408 provides op- 
tions for creating and manipulating job/print tickets. 
Such options may include creating a ticket, accessing a 
database of tickets, viewing and setting the features/at- 
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tributes controlled by a ticket, moving a ticket, deleting 
a ticket and associating a ticket with a document or 
book. The book menu 410 provides options for creating 
and manipulating compound document objects. Such 
options may include creating a book, associating or dis- 
associating documents with a book, associating or dis- 
associating a ticket with a book or document within a 
book, generating the assembled document from all of 
the associated component documents, generating a ta- 
ble of contents for the book, updating the assembled 
document with updates made to individual component 
documents, printing a book or selectively printing sub- 
sections of a book. The job menu 412 provides options 
for creating and manipulating jobs which, as noted 
above; are documents or compound documents and as- 
sociated job/print tickets. Such options may include cre- 
ating a job, editing a job, moving a job, printing a job and 
deleting a job. The help menu 414 provides options for 
assisting the user with operation of the software! 
[0046] The new object button 41 6 implements func- 
tionality to create a new document, ticket, compound 
document or job object and preferably, selection of this 
button causes a dialog box presenting various related 
options to be presented to the user. The open button 
418 implements functionality to open an existing docu- 
ment, compound document, ticket, job or document li- 
brary and preferably, selection of this button causes a 
dialog box to be presented which allows the user to lo- 
cate files and manage the file system of the job prepa- 
ration station 116 or network server 118. The cut button 
422, copy button 424, and paste button 426 implement 
functionality for moving and duplicating selected objects 
visually displayed by the desktop 302 as is known in the 
art. These buttons are coupled with a temporary storage 
area, also known as "clipboard" through which the cut, 
copy and paste functionality is implemented. The print 
button 428 implements the functionality of sending se- 
lected document or compound documents to the pro- 
duction printer device. This button preferably causes a 
dialog box to be displayed to the user which acts as the 
interface between the desktop 302 and the print server 
120 and production output devices 122. This interface 
may allow last minute overrides to the output options 
prior to final production. Preferably, this button invokes 
the Print File Downloader™ application manufactured 
by Heidelberg Digital, L.L.C., located in Rochester, New 
York. It will be appreciated that options and functions 
can be implemented either as a button or menu option 
and that the preferred workflow software can work with 
any arrangement. It is preferred, however, that any ar- 
rangement of buttons, menus, etc. be arranged in an 
ergonomic and intuitive arrangement which minimizes 
the operator's training time and reduces the opportuni- 
ties for operator error. 

[0047] The desktop component 302 further includes 
a hierarchical display window 430. Figure 4 further 
shows an exemplary hierarchical display window 430 
showing a representative collection of objects and as- 



sociations. This window 430 includes standard window- 
ing control as are known in the art such as scroll bars 
432. The window 430 further includes a representation 
of a hierarchy under which all of the represented objects 

5 are arranged. The exemplary window 430 Includes a 
desktop object 442 representing the underlying data- 
base of objects, document objects 434, book objects 
436 and ticket objects 438 all associated in tree struc- 
ture 440. The tree structure represents the logical un- 
to derlying associations between the data which the ob- 
jects 434, 436 and 438 represent. For example, the book 
object 436 labeled "Book 1" contains document objects 
434 labeled "document 2" and "document 3". The book 
object 436 labeled "Book 2" contains a ticket object 438 

15 labeled "print settings B2" and a document object 434 
labeled "Document 6" which itself contains a ticket ob- 
ject 438 labeled "print settings D6". Further, the docu- 
ment 434 labeled "Document 1" is not associated with 
any other objects. In addition, objects can be "expand- 

20 ed" or "collapsed" to show or hide their attributes or oth- 
er objects lower in their hierarchy. For example, page 
objects representing page features specified for select- 
ed pages within a document can appear underneath the 
hierarchy of the specific document to visually indicate 

25 their existence to the operator. Selecting the page object 
permits the operator to edit, view or otherwise manipu- 
late that page feature. A page object can exist for each 
page feature specified for a given document. 
[0048] The display window 430 provide an intuitive 

30 and visual representation of the work that has to be man- 
aged and completed on the particular job preparation 
station 116. The operator can manage and prepare mul- 
tiple different documents or jobs and keep everything 
organized in a simple and efficient manner. Figure 5 

35 shows a high level representation of the integration of 
the workflow management software described above in 
the workflow of the print shop. Figure 6 shows an alter- 
native high level representation of the integration of the 
workflow management software in the workflow of the 

40 print shop including the workflow component 304 for au- 
tomating and standardizing the procedural steps within 
the workflow. 

[0049] In alternative embodiments, or in addition to 
and as an extension of the above disclosed functionality, 

45 other features can also be provided such as page tick- 
ets, mobile page features, visual page features, and ef- 
ficient use of production output resources. Page tickets 
are similar to job tickets except that they contain one or 
more page objects, each of which holds a particular 

50 page feature or attribute and the settings for that feature 
or attribute. The page ticket acts like a portable contain- 
er for various page formatting features and attributes, 
which are described in more detail above. The pagetick- 
et provides a convenient and efficient method of apply- 

55 ing one or more page features to a page or range of 
pages in a document. The printing workflow manage- 
ment software provides functionality for visually repre- 
senting page tickets on the desktop 302 just like other 
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objects and provides for creating, manipulating and as- 
sociating page tickets, documents or compound docu- 
ments. In a preferred embodiment, an operator can ap- 
ply the page features contained within a page ticket by 
simply dragging and dropping the page ticket from the 
desktop 302 to a selected page or range of pages in the 
viewer 306. This action causes all of the page features 
within the page ticket and their respective settings to be 
applied to the selected pages. For example, a page tick- 
et can be defined which sets or adjusts a left margin for 
binding purposes, sets the color of the paper to be used 
to blue, and defines that the page is to be three hole 
punched. Instead of having to define each of these fea- 
tures individually for the desired pages, they can be de- 
fined once in a page ticket and then dropped on the se- 
lected pages. This allows creation of page ticket libraries 
which contain a standardized page tickets, each con- 
taining combinations of page features that are common- 
ly used. In the preferred embodiments, dropping the 
page ticket on a document or CD will cause creation of 
page objects representing the respective page features 
to be created in that document's or CD's hierarchy in 
addition to the actual application of those features to the 
pages of the document or CD as described above. It will 
be appreciated that the functionality of page tickets can 
exist and be implemented independently of an object 
oriented user interface. 

[0050] In another alternative embodiment, mobile 
page features are implemented. Typically, a page fea- 
ture is associated with a particular page number in a 
document and not associated with the page itself. If the 
page is copied to another location in the same or a dif- 
ferent document, the defined page features may not fol- 
low. By implementing mobile page features, the page 
features stick to the page and follow it where ever it 
goes. Mobile page features are implemented by embed- 
ding them within an unused portion of the ready for print- 
er format code. Preferably this is done using an exten- 
sible markup language ("XML") as defined in the XML 
1.0 Specification produced by the W3C XML Working 
Group, REC-XML-0210. In the preferred embodiment, 
while the page features are actually separate from the 
document itself, they are still independently visually rep- 
resented on the desktop 302 as page objects within the 
particular document's hierarchy so as to provide an in- 
tuitive indication of that feature's existence as well as 
intuitive access to the feature or editing and manipula- 
tion. It will be appreciated, however, that the functional- 
ity of mobile page features can be implemented inde- 
pendently of an object oriented user interface. 
[0051 ] In yet another alternative embodiment, the ap- 
plication of particular page features or document fea- 
tures are visually represented in the viewer 306. For ex- 
ample, application of a page feature for three hole 
punching would cause visual representations of the 
holes in the pages to appear on the visual representa- 
tion of the selected pages. This would allow the operator 
to see the results of the page feature and determine, for 



example, if the body text of the page is too close to the 
holes. While the page or document features are visible 
in the viewer, they are inserted in the ready for printer 
format code so as not to actually print out when the doc- 

5 ument is sent to the production output device. Prefera- 
bly, the logic which implements the visual representation 
of the page and document features knows of the capa- 
bilities and operations of the selected production output 
device. For example, the logic knows that the automatic 

10 stapler in one production output device staples along the 
left edge of the paper while another production output 
device staples along the top edge. The logicthen knows, 
for a particular selected production output device, where 
to display the staple when the user applies a stapling 

15 page feature. 

[0052] Visual representation of page features is espe- 
cially useful when a document involves tabbed separa- 
tor pages or other types of ordered media inserts. When 
page features defining the insertion of tab separator 

20 pages or other ordered media and their attributes are 
applied to the document, the operator is able to see in 
the viewer 306, a visual representation of the inserted 
ordered media within the document along with any at- 
tributes of that media. For example, an operator may 

25 see a visual representation of a tab separator page with- 
in the document. The visual representation may also 
display attributes of that separator page such as the po- 
sition and size of the tab cut and any printing/content or 
labeling appearing on either side of the separator page 

30 or the tab cut. Other attributes may also be displayed 
such as ordering information which indicates to the op- 
erator where a particular insertion of ordered media fits 
into the document in relation to other ordered media in- 
serted in the document. For example, the display may 

35 indicate that the particular tab separator page is the third 
separator page inserted in the document. This would al- 
low the operator to ensure that the tab cuts are posi- 
tioned appropriately among the inserted separator pag- 
es (see below for more detail) and that the tab labels 
are correct. 

[0053] Specifically, tab stock or other ordered media 
inserts introduce additional complexities into the pro- 
duction workflow. These complexities arise from the na- 
ture of ordered media and the disconnected nature of 

45 the operator who prepares the job at the job preparation 
station 116 and operator who operates the production 
output device 122 and loads the required media into the 
device 122. Specifically, ordered media refers to media 
that is separately created by (such as on a separate out- 

50 put device, e.g. a color printer), arrives at or is ordered 
by the print shop in a specific configuration and with spe- 
cific details which require special handling, such as par- 
ticular orientation and location within a document. As will 
be described below, this includes media, such as pre- 

55 cut tab media or pre-printed media, which has a partic- 
ular ordering relationship, such as a sequence, requiring 
ordered insertion into a document. Generic media, such 
as blank paper or blank card stock does not typically 
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require such special handling. 

[0054] Figure 7 depicts a typical tab separator page 
700. The tab separator page 700 is typically the same 
size or substantially the same size as the other media 
types used in the document with the addition of a tab 5 
cut 702 extending from one edge of the page 700, typ- 
ically, the edge opposite the bound edge of the docu- 
ment, although the top or bottom edges may also be 
used. The tab cut 702 extends beyond the edge of the 
other pages of the document so as to provide a visual io 
indicator of the location of some portion of the docu- 
ment, such as the beginning of a section or chapter, or 
the location of an appendix. The position of the tab cut 
702 is defined by the tab cut left indent 706 and the tab 
cut right indent 708. When viewing the tab separator is 
page 700 with the bound edge on the left hand side and 
the tab cut 702 extending from the right hand side, the 
tab cut left indent 706 defines the distance from the top 
edge of the separator page 700 to the top edge of the 
tab cut 702 and the tab cut right indent 708 defines the 20 
distance from the bottom edge of the separator page 
700 to the bottom edge of the tab cut 702. The sum of 
the tab cut right and left indents 706, 708 plus the width 
of the tab cut 702 equals the width of the page 700. In 
an alternative embodiment, the tab cut left and right in- 25 
dents 706, 708 define the distance from their respective 
edges to the usable/printable area of the tab cut 702, 
thereby preventing printing on the chamfer or radius ar- 
ea of the tab cut 702. 

[00551 Where multiple tab separator pages 700 are 30 
used, it is desirable that the sequential tab cuts 702 not . 
directly overlap to further allow a reader to spot each tab 
separator page 700 and quickly identify the indicated 
section of the document. Jab separator pages 700 are 
therefore supplied to the print shop in ordered sets 712. 35 
A tab set 712 typically includes five (as shown in the 
figure) or eight (not shown) ordered/sequential tab sep- 
arator pages 700, each with a different non-overlapping 
tab cut 702 position. It will be appreciated that the 
number of tab separator pages 700 within a tab set may *o 
be greater than or less than five or eight. Further, a pro- 
duction output device 122 may include the capability to 
produce tab separator pages 700 from blank stock using 
a cutting or punching apparatus. Within each tab set 
712, subsequent tab separator pages 700 differ in the 4 $ 
position of the tab cut 702, i.e. the tab left indent 706 
and the tab right indent 708 are incrementally adjusted 
for each tab separator page 700. Where the document 
includes more tab separator pages 700 than are includ- 
ed in a single tab set 712, more than one tab set 712 so 
may be used. In this way, the tab cut 702 of one partic- ■ 
ular tab separator page 700 will overlap only every fifth 
or eighth tab cut 702 (depending on the number of tab 
cuts 702 in a set 712) of the remaining tab separator 
pages 700, creating an easily accessible and manage- ss 
able document. 

[00561 However, problems can occur when a docu- 
ment uses less than a full tab set 71 2 (or multiples there- 




051 A2 24 

of). It is desirable that each copy of a document pro- 
duced have tab separator pages 700 with their tab cuts 
702 in identical positions within the document, from copy 
to copy. Typically, this means that the first tab separator 
page 700 should have its tab cut 702 in the top most 
position (i.e. the lowest left tab cut indent 706). In the 
case of a document that does not require a full tab set 
712, or multiple thereof, the remaining tab separator 
pages 700 of that incompletely used set 712 would have 
to be discarded and a new set 712 loaded before the 
next copy of the document could be produced. There- 
fore, the operator of the job preparation station 1 1 6 and 
the operator of the production output device 122 need 
to coordinate on the size of the tab set 712 to use for 
the particular job so as to make the most efficient use 
of the tab separator pages 700. Further, information 
about the tab separator pages 700 included in the doc- 
ument has to be made available to the production output 
device 122 so that it (or the operator) knows when to 
insert the tab separator page 700, as these pages 700 
are typically stored in an alternate media store within the 
device 122. 

[00571 Alternatively, tab separator pages 700 may be 
pre-printed with ordered information such as chapter or 
section numbers. These pre-printed tab separator pag- 
es 700 must then be inserted into the document at the 
proper locations by the production output device 1 22 or 
its operator. All of the tab separator pages 700 for a sin- 
gle document may be supplied to the print shop as a set 
71 2 with one set provided for each copy of the document 
to be produced. It will be appreciated, that other pre- 
printed media may be supplied with ordered information 
already printed on it. As used herein, ordered media re- 
fers to any media having a unique or inherent order or 
sequence to it requiring ordered/sequential insertion in- 
to another document or production through the produc- 
tion output device 122. It will be appreciated that the dis- 
closed embodiments contemplate any ordered media 
and are not limited to tab separator pages 700. 
[0058] In addition, tab separator pages 700 and their 
tab cuts 702 can have labels 704 or other information, 
collectively referred to as 'lab labels," printed on them 
during the printing process, just like any other page in 
the document. This requires coordination between the 
operator of the job preparation station 116 and the op- 
erator of the production output device 122 to coordinate 
which type of tab sets 712 will be used. In order to po- 
sition tab labels 704 properly, the operator of the job 
preparation station 116 needs to know what kind of tab 
stock the document will be printed on so that the posi- 
tions and sizes of the tab cuts 702 are known allowing 
the labels to be properly positioned/aligned, such as 
centered, and formatted. In the current embodiment, the 
operator of the job preparation station 116 specifies the 
type of tab set 712 (or other ordered media) to use so 
that the viewer 306 can visually represent any inserted 
tab separator pages 700 as they will appear when output 
by the production output device 122, including the size 
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and position of the tab cuts 702. The type of tab set 71 2 
to load is encoded within the document. When the doc- 
ument is submitted to the production output device 1 22 
to be produced, the device 122 determines the type of 
tab set 71 2 that needs to be loaded and notifies the op- 5 
erator to load the proper media and/or commands the 
device 122 to use media from a particular supply source 
within the device 122. 

[0059] Alternatively, the operator of the job prepara- 
tion station 1 1 6 may not know which tab sets 71 2 are on 10 
hand in the print shop. In this case, the operator speci- 
fies the insertion of tab separator pages 700 or other 
ordered media, the order of insertion and specifies any 
tab cut labeling, formatting, such as orientation, e.g. por- 
trait or landscape, font and style, or other attributes and 
relative positioning of the labels. However, the operator 
does not specify the type of tab set 712 to use or the 
absolute label position. When the job is submitted to the 
production output device 122, the production output de- 
vice 1 22 or its operator dynamically determines the type 20 
of tab sets 712 that are on hand and instructs the pro- 
duction output device 122 to fit the specified tab sepa- 
rator pages 700 to the available tab sets 712. The pro- 
duction output device 1 22 then automatically figures out 
the placement of tab labels 704 on the tab cuts 702 for 25 
each tab separator page 700. In this way, the operator 
of the production output device 122 can make the most 
efficient decision on which type of tab set 712 to use at 
the time of production without impeding the job prepa- 
ration station 116 operator. This functionality further of- 30 
fers the advantage of simpler document management. 
The operator of the job preparation station 1 1 6 need on- 
ly associate tab labels and their attributes with the pages 
where they are to be inserted. If those pages are moved 
around the document, or otherwise the order is altered, 35 
the tab labels will follow appropriately. For example, a 
document may contain an index section, the first page 
of which also contains a bleed tab. That index section 
may be subsequently moved behind another tabbed 
section or deleted altogether, necessitating a change in <o 
the tab label positions of one or more of the tab separa- 
tor pages in the document. When the document is ulti- 
mately printed, as described above, the tab labels will 
be appropriately positioned and output. This applies to 
bleed tabs created on regular media as well. In this case, 45 
the bleed tab label will move with its associated page 
and the position will be appropriately adjusted relative 
to all of the other tab labels at the time of printing. 
[0060] To implement the dynamic capability described 
above the tab information (label and attributes, including so 
plex and relative positional information) is stored with 
the document data file (in the preferred embodiment, 
within the PDF file as a private tag) so that it can be 
retrieved and properly placed when printed. The infor- 
mation is stored so that it can be identified as tab infor- 55 
mation, retrieved from the document, removed or repo- 
sitioned or otherwise modified to accommodate chang- 
es to the type of tab stock used or changes in relative 
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positioning within the document. At the time the tab is 
actually created, the tab label size, horizontal and- ver- 
tical positions, rotation and which page edge to place it 
on are determined. 

[0061] As described above, the workflow manage- 
ment software provides the capability, built in or via a 
plug-in, to set page features for the various pages in the 
document. In the case of tab separator pages 700 or 
other ordered media, the software provides the capabil- 
ity to set the various attributes or parameters of the or- 
dered media. This capability may be provided through 
a pull down menu or dialog box or other user input in- 
terface as is known. In one embodiment, an interface is 
provided where the user may specify all of the tab sep- 
arator pages to be inserted in the document. This inter- 
face is available within or outside of a document allowing 
the user to create separator pages 700 as a separate 
document. A dialog box is presented to the user where 
the user may specify the ordered media attributes such 
as tab type, the number of tab cuts 702 in the tab set 
712, the total number of tab separator pages 700 to be 
inserted in the document, the tab media size, the tab 
media orientation, the tab set 712 order, the tab labels 
704 and appearance/formatting (font, style, position, ori- 
entation, etc.) thereof, the tab edge offset 710 and the 
tab cut left and right indents 706, 708 for each separator 
page. Once these attributes are specified, the software 
automatically creates the tab separator pages 700 
which the operator can then insert into the document in 
the proper locations using the workflow software as de- 
scribed above. Alternatively, the dialog box may also al- 
low the specification of the location within the document 
for each tab separator page 700 created. 
[0062] For the tab type attribute, the user may specify 
cut tabs or bleed tabs. Bleed tabs may or may not be 
printed on tab cut type tab separator pages 700. The tab 
label 704 of a bleed tab is printed up to the very edge of 
the page or tab cut so that the printing, and therefore 
the separator page 700, is visible within a stack of pages 
by looking at the edge of the stack. Bleed tabs may be 
created on ordinary media by printing up to the very 
edge of the media or may be created on oversized me- 
dia, by printing in a particular position on the media and 
the trimming the media down to size to achieve the same 
effect. While bleed tabs need not be created on ordered 
media, one will appreciate the application of the embod- 
iments disclosed herein for the creation, insertion and 
visualization of pages within a document having ordered 
attributes. Further, when specifying bleed tabs, the fill 
percentage of the bleed area may also be specified as 
well to control the shade and appearance of the tab label 
704. 

[0063] The number of tab cuts 702 in the tab set 71 2 
may be left blank to allow the operator of the production 
output device 1 22 to select the tab set 71 2 type. Where 
the number of tab cuts 702 in a tab set 712 is known, 
the software can use the total number of tab separator 
pages 700 used in the document to compute the number 
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of remaining tabs in the last whole tab set when the total 
number of tab separator pages 700 is not an even mul- 
tiple of the tab set 712. The software can then insert 
codes within the document that instruct the production 
output device 1 22 to automatically eject the unused tab 5 
separator pages 700 of the last set 712 prior to begin- 
ning production of the next copy of the document. Fur- 
ther, these codes may specify the output exit for the 
ejected tab separator pages 700 where more than one 
output exit is available on the production output device 10 
122. The choice of output exit may further be specified 
by the operator as the pages 700 are to be ejected. Al- 
ternatively, the coding can cause the production output 
device 1 22 to instruct the operator to remove the unused 
separator pages 700. The tab media size and orienta- '5 
tion may be specified or may be automatically deter- 
mined from the rest of the document into which the tabs 
are to be inserted. Common tab media sizes include 8 
Vfc x 11 , 9 x 11 , 8 & x 11 A4 tab and A4, although any 
media size supported by paper handling systems of the 20 
production output device 122 can be used, whether 
available now or later developed. The tab set 712 order 
specifies the order in which pre-collated tab separator 
pages 700 appear within a tab set 712 or the way they 
must be loaded into the production output device 122, 25 
such as first tab first ("FTF") or last tab first ("LTF"), to 
be produced in the proper order. The specification of the 
tab labels 704 and their appearance allows the user to 
specify the label text or images/icons for each separator 
page 700, font, font size, style and relative alignment 30 
(centered or justified) on the tab cut 702. These at- 
tributes may be specified as relative values to allow the 
production output device 1 22 or operator thereof to vary 
these values in the case where the tab set 712 type is 
unknown since the size of the tab cut 702 may change. -35 
For example, the production output device 122 can au- 
tomatically ensure that tab labels 704 are centered on 
the tab cuts 702 no matter what tab set 712 type is used. 
The tab edge offset 71 0 specifies the margin between 
the tab label 704 and the edge of the tab cut 702. For 40 
the bleed type tab separator pages, the tab edge offset 
71 0 will be zero. Further, for bleed type tabs without tab 
cuts 702, the tab cut left and right indents 706, 708 allow 
the user to specify the position of the tab label 704. 
[0064] In an alternative embodiment, the operator *s 
may further specify a plex attribute of the tab separator 
pages 700. This allows the creation and labeling of one 
(simplex) or both (duplex) sides of the separator page 
700 and/or tab cuts 702. The plex attribute may further 
specify which side of the separator page 700 / tab cut so 
702 a particular label 704 is to be printed on or this may . 
be automatically/dynamically determined. The operator 
can visually check and verify the labeling as it will appear 
on each side of the tab cut 702 or separator page 700 
itself, or other ordered media. For bleed tabs, this allows 55 
for printing the tab label 704 in the same relative on both 
sides of the separator page 700 which makes label more 
visible within the document. Alternatively, the bleed tab 



labels for each side of a particular separator page 700 
can appear in different positions. This functionality fur- 
ther takes into account that the bound and non-bound 
edges of the separator page changes relative to the con- 
tent printed on the page depending on which side the 
user is viewing. In some cases, tab labels 704 are as- 
sociated with the content on the page. Should editing, 
such as insertion or deletion, to other pages in the doc- 
ument cause the content of current separator page 700 
to shift to the opposite face of the page, functionality is 
provided to automatically move the tab label 704 to the 
proper edge or allow the operator to manually do so. 
This prevents the tab label 704 from accidentally being 
printed on the bound edge of the document while keep- 
ing it properly located with Its associated content. 
[0065] Further, automated tab separator page 700 
generation may be provided to automatically generate 
tab separator pages 700 in commonly orfrequently used 
configurations. For example, a selection may be provid- 
ed to have the software automatically create tab sepa- 
rator page 700 inserts such as monthly tabs (where 
each tab separator page 700 is labeled with one of the 
twelve months of the year), alphabetical tabs (where 
each tab separator page 700 is labeled with a letter), 
such as for use in a directory, quarterly tabs (where each 
tab separator page 700 is labeled with a calendar quar- 
ter), such as for use in a financial report, or numerical 
tabs (where each tab separator page 700 is labeled with 
a numeral). Further, an automated label 704 set config- 
uration may be custom defined by the user and stored 
for repeated use as a frequently used configuration. 
[0066] In an alternative embodiment, tab separator 
pages 700 may be automatically generated based on 
bookmarks stored within the document printer ready pdf 
file. When converting documents from proprietary word 
processing formats, such as Microsoft Word, to the 
printer ready format, such as pdf, section headings or 
other markers/descriptors within the document can be 
automatically converted to bookmarks. Bookmarks 
make it easier to electronically locate portions of the 
document quickly when viewing or editing the docu- 
ment. The disclosed embodiments provide functionality 
to read these bookmarks from the printer ready docu- 
ment file and automatically convert them to labeled 
tabbed separator pages 700 inserted at the proper lo- 
cations. This extends the automated workflow from doc- 
ument conversion through to tab creation, simplifying 
the operator's job in preparing the document for final 
production. Once the tab separator pages 700 are cre- 
ated and inserted, the operator can utilize the function- 
ality disclosed above to edit and manipulate the tab sep- 
arator pages and prepare them for output on the pro- 
duction output device 122 as disclosed. 
[0067] The interlace may further allow the user to 
specify tab separator pages 700 one at a time within an- 
other document. This would allow the user to add tab 
separator pages 700 on the fly as they edit the docu- 
ment. As tab separator pages 700 are inserted, the user 
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is informed of the tab separator page 700 order and the 
total number of tab separator pages 700 inserted. This 
allows the user to keep track of the tab separator pages 
700 used and figure out the best tab set 712 type to use. 
[0068] As described above, the selection of a tab sep- 
arator page 700 in a document displays a visual repre- 
sentation of that separator page 700 and its attributes 
in the viewer 306. This allows the user to verify the at- 
tributes, such as the label position and formatting. Fur- 
ther, the selected tab separator page 700 may further 
be visually represented in relation to the other tab sep- 
arator pages 700 inserted in the document, such as by 
displaying all of the tab cuts 702 in relation to the tab cut 
702 of the selected page so that the user may verify the 
tab cut 702 positions and ensure proper overlap, or lack 
thereof. 

[0069] As was discussed above, tab or ordered media 
information comprise page features which are encoded 
within the document to instruct the operator and or con- 
trol the production output device 122. These page fea- 
tures may be set in such a way as to allow production 
output device 1 22 or operator to change/override tab set 
712 types or other tab attributes and have the tab sep- 
arator pages 700 automatically adjust accordingly at 
production. 

[0070] In still another embodiment, functionality is in- 
cluded in the workflow management software to make 
efficient use of different production output devices with 
differing capabilities needed for a given job and different 
operating costs. Such differing capabilities include the 
ability to print in color or black and white, the ability to 
print at very high resolution or on oversize paper stock. 
For example, there is a growing use of combining color 
pages with black and white ("B&W") pages in the same 
document as a final printed product. This combination 
of B&W and color pages in a single document brings 
constraints on the production output device for produc- 
ing the printed output. If this single document is sent to 
a color printing device, it will be printed, but at a very 
high cost since color printing is typically more expensive 
than B&W printing. If sent to a B&W printing device, the 
job will be printed at reasonable cost but the color pages 
will not be produced in color. Another alternative is to 
manually split the job into two separate jobs, sending 
the color pages to the color printer and the B&W pages 
to the B&W printer and then collate the output of each 
printer into the final product. This becomes a complicat- 
ed process when the customer desires a high volume 
of finished product: Further, the insertion of manual col- 
lation steps makes it difficult to take advantage of auto- 
mated finishing systems. 

[0071 ] In a preferred embodiment, the operator is giv- 
en the opportunity to flag pages in the document for pro- 
duction on specific output devices or resources at the 
job preparation stage by setting a specially defined page 
attribute associated with the particular page. The at- 
tribute indicates the desired or necessary capabilities of 
the production output device in order to produce that 



page with the intended results. For example, the at- 
tribute can indicate that a production output device with 
color capability is desired or needed. This allows the op- 
erator to determine and optimize specific pages to take 

s advantage of the capabilities of the different production 
output devices available. Typically, the majority of the 
document will be produced on one device with a small 
subset of pages needing to be diverted to a different de- 
vice, e.g. a small number of color pages within a large 

10 black and white document. The operator further defines 
which pages are part of the main body of the document 
and which are the exceptions to be produced separately. 
[0072] When the job is submitted to the print server, 
the print server detects the flags/attributes and appro- 

15 priately and automatically diverts the pages to their ap- 
propriate production output device. The print server in- 
cludes a receiver which receives the document and 
passes the document to a resource allocator logic which 
reads the pages and interprets the special page at- 

20 tribute. The resource allocator can be implemented in 
software, hardware or a combination thereof. The re- 
source allocator is programmed to know about the dif- 
ferent output resources/devices available to the shop 
(inside or outside via network for example) and their cor- 

25 responding capabilities. The resource allocator inter- 
prets the special attribute and then attempts to match 
an appropriate output resource that has the desired or 
necessary capability to produce that particular page. 
The resource allocation can be completely automated 

30 or manual or a combination thereof. 

[0073] If aparticularcapability is desired or necessary 
but that capability is not available on any of the print re- 
sources in the shop or there is too big a queue for the 
particular resource, the resource allocator can make a 

35 determination, either automatically or with manual op- 
erator intervention, of how best to print that particular 
page. Further, the resource allocator can include "poli- 
cies" or pre-defined rules for handling particular capa- 
bility "requests". A policy can be implemented to force 

40 the whole document to print on a particular resource, 
ignoring the special attribute of those pages with the at- 
tribute set. In addition, a policy can be set to always "sat- 
isfy the capability request" and route pages to resources 
with the desired capability. Further, a policy can be set 

^5 to request manual operator intervention when a page 
with a specially requested capability passes through the 
resource allocator to have the operator determine the 
best course of action. Once the print resource for the 
page is determined, the page is passed to a distribution 

so engine which transmits the page to the print resource 
for final output. 

[0074] When printing the pages, the print server will 
stall the main body of the document while the exception 
pages are produced on the alternate output device. The 
55 print server then indicates to the operator to retrieve the 
exception output and place it in the collating apparatus 
or document assembler of the printing device which will 
be used to print the main body. Once this is complete, 
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the print server sends the main body to the production 
device and, in addition, where a exception page was lo- 
cated, the print server instructs the production device to 
collate or assemble from the exception output the req- 
uisite finished page. This results in a complete finished 
product with minimal operator intervention. It will be ap- 
preciated that numerous alternatives can be used such 
as a mechanical link between the production output de- 
vices which transfers the finished output of one device 
to the auto-collator/assembler of another device for col- 
lating/assembling back into the main document. Further 
now that the finished document is contained within one 
production output device, in-line finishing equipment, 
such as staplers or other binding equipment, can be 
used to produce the final output. 
[0075] It is therefore intended that the foregoing de- 
tailed description be regarded as illustrative rather than 
limiting, and that it be understood that it is the following 
claims, including all equivalents, that are intended to de- 
fine the spirit and scope of this invention. 
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Claims 

1. An interface, implemented in a computer (11 4, 116), 
25 for representing and controlling a production print- 
ing workflow (100) comprising: 



a display (400); 

a first document object (434) representing a 
30 document, said document further comprising 

content and formatting, said formatting defining 
at least one page in said document, said first 
document object (434) being associated with a 
first visual representation on said display (400); 
35 a page object representing an ordered media 

attribute of one of said at least one page, said 
page object being associated with a second vis- 
ual representation on said display (400) and ca- 
pable of being associated with said first docu- 
40 ment object (434); 

a first user input device for selectively associ- 
ating said first and second visual representa- 
tions; and 

a second user input device for creating said 
45 page object, said second user input device op- 

erative to allow selection of said ordered media 
attribute, setting of at least one value of said 
ordered media attribute and selection of one or 
more of said at least one page in said document 
so to apply said ordered media attribute to wherein 

upon application, one or more of said page ob- 
jects are created and associated with each of 
said one or more of said at least one page and 
said corresponding document object (434); 



55 



wherein association of said first and second 
visual representations results in association of said 
respective objects; and 
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further wherein said applied ordered media 
attribute is visually represented on a visual repre- 
sentation of said one or more of said at least one 
page. 

5 

2. The interface of Claim 1 , wherein said association 
of said page object with one of said at least one 
page in said document in said first document object 
(434) is operative to cause said ordered media at- 
tribute to apply to said one of said at least one page. 10 

3. The interface of one of the Claims 1 to 2, wherein 
said second user, input device comprises a menu 
and / or a dialog box represented on said display 
(400) and coupled with said first user input device, is 

4. The interface of one of the Claims 1 to 3, wherein 
said second user input device is further operative 
to allow said selecting by drag and drop of said first 
visual representation on a third visual representa- 20 
tion of said one or more of said at least one page. 
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comprises at least the value of number of tab cuts 
and said number of tab cuts further comprises the 
number of tab pages contained in an ordered tab 
set. 

1 1 . The interface of one of the Claims 7 to 1 0, wherein 
said at least one value of said ordered media at- 
tribute comprises at least the value of tab output or- 
der and said tab output order further comprises a 
value specifying first-tab-first or last-tab-first. 

12. The interface of one of the Claims 1 to 11 , wherein 
said second user input device is further operative 
to allow said user to automatically set said at least 
one value for one of at least one frequently used tab 
configuration. 

13. The interface of Claim 12, wherein said at least one 
frequently used tab configuration includes monthly 
tabs, alphabetic tabs, quarterly tabs and numerical 
tabs. , 



5. The interface of one of the Claims 1 to 4, wherein 
said ordered media attribute comprises a tab sep- 
arator page attribute, said visual representation of 
said one or more of said, at least one page visually 
represents at least one tab cut on said one or more 
of said at least one page. 

6. The interface of Claim 5, wherein said visual repre- 
sentation of said one or more of said at least one 
page further visually represents at least one tab la- 
bel, and a location of said at least one tab label on 
said at least one tab cut substantially as it will ap- 
pear when printed. 

7. The interface of one of the Claims 1 to 6, wherein 
said at least one value of said ordered media at- 
tribute comprises at least one of tab type, tab media 
size, number of tab cuts in tab set, tab media orien- 
tation, total number of tab separator pages, tab la- 
bel formatting, tab label edge offset, tab cut left in- 
dent, tab cut right indent, tab output order and at 
least one tab label value. 

8. The interface of Claim 7, wherein said at least one 
value of said ordered media attribute comprises at 
least the value of tab type and said tab type further 
comprises a value specifying cut tabs. 

9. The interface of one of the Claims 7 to 8, wherein 
said at least one value of said ordered media at- 
tribute comprises at least the value of tab media 
size and said tab media size further comprises a 
value specifying 9 x 1 1 , 8 x 1 1 , A4 tab or A4. 

10. The interface one of the Claims 7 to 9, wherein said 
at least one value of said ordered media attribute 



14. An interface, implemented in a computer (11 4, 116), 
for representing and managing creation and inser- 
tion of ordered media (712) into a document in a 
production printing workflow management system, 
said system comprising a display (400), said docu- 
ment comprising a ready for printer format specify- 
ing content and formatting, said formatting defining 
at least one page in said document, said interface 
comprising: 

a first user input device for receiving at least 
one ordered media attribute, said at least one 
ordered media attribute specifying at least one 
ordered media page to be inserted in said doc- 
ument; 

first program logic coupled with said first user 
input and operative to generate said ordered 
media page into said document according to 
said at least one ordered media attribute; and 
a first output device operative to display a visual 
representation of said at least one ordered me- 
dia page on said display (400) according to said 
at least one ordered media attribute. 

15. The interface of Claim 14, wherein said first user 
input device comprises a dialog box represented on 
said display. 

50 

1 6. The interface of one of the Claims 1 4 to 1 5, wherein 
said ready for printer format comprises a portable 
document format. 

55 1 7. The interface of one of the Claims 1 4 to 1 6, wherein 
said at least one ordered media page comprises at 
least one tab separator page. 
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40 
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18. The interface of Claim 1 7, wherein said at least one 
ordered media attribute comprises at least one of 
tab type, tab media size, number of tab cuts, tab 
media orientation, total number of tab separator 
pages in said document, tab label edge offset, tab s 
cut left indent, tab cut right indent, tab output order. 

19. The interface of one of the Claims 1 7 to 1 8, wherein 
said at least one ordered media attribute comprises 

tab type and said tab type further comprises a value n> 
specifying cut tabs. 

20. The interface of one of the Claims 1 7 to 1 9, wherein 
said at least one ordered media attribute comprises 
tab media size and said tab media size further com- 
prises a value specifying 9 x 1 1 , 8 x 1 1 , A4 tab or 
A4. 

21 . The interface of one of the Claims 1 7 to 20, wherein 
said at least one ordered media attribute comprises 20 
number of tab cuts and said number of tab cuts fur- 
ther comprises the number of tab separator pages 

in an ordered tab set. 




051 A2 36 

(a) receiving at least one ordered media at- 
tribute, said at least one ordered media at- 
tribute specifying at least one ordered media 
page to be inserted in said document; 

(b) generating said ordered media page into 
said document according to said at least one 
ordered media attribute; and 

(c) displaying a visual representation of said at 
least one ordered media page on said display 
according to said at least one ordered media 
attribute. 

27. The method of Claim 26, wherein said receiving is 
performed using a dialog box represented on said 
display. 

28. The method of one of the Claims 26 to 27, wherein 
said ready for printer format comprises a portable 
document format. 

29. The method of one of the Claims 26 to 28, wherein 
said at least one ordered media page comprises at 
least one tab separator page. 



22. The interface of one of the Claims 1 7 to 21 , wherein 
said at least one ordered media attribute comprises 
tab output order and said tab output order cuts fur- 
ther comprises a value specifying first-tab-first or 
last-tab-first. 

23. The interface of one of the Claims 1 7 to 22, wherein 
said at least one ordered media attribute comprises 
at least one tab label value. 

24. The interface of one of the Claims 1 7 to 23, wherein 
said first user input device is further operative to re- 
ceive a specification of a frequently used tab sepa- 
rator page configuration, said interface further com- 
prising second program logic coupled with said first 
user input device and operative to generate said at 
least one ordered media attribute to produce said 
frequently used tab separator page configuration. 

25. The interface of Claim 24, wherein said frequently 
used tab separator page configuration comprises 
one of monthly labeled tab separator pages, alpha- 
betically labeled tab separator pages, quarterly la- 
beled tab separator pages or numerically labeled 
tab separator pages. 

26. A method of representing and managing creation 
and insertion of ordered media into a document in 
a production printing workflow management sys- 
tem, said system comprising a display (400), said 
document comprising a ready for printer format 
specifying content and formatting, said formatting 
defining at least one page in said document, said 
method comprising: 



30. The method of Claim 29, wherein said at least one 
ordered media attribute comprises at least one of 
tab type, tab media size, number of tab cuts, tab 
media orientation, total number of tab separator 
pages in said document, tab label edge offset, tab 
cut left indent, tab cut right indent, tab output order. 

31 . The method of one of the Claims 29 to 30, wherein 
said at least one ordered media attribute comprises 
tab type and said tab type further comprises a value 

35 specifying cut tabs. 

32. The method of one of the Claims 29 to 31 , wherein 
said at least one ordered media attribute comprises 
tab media size and said tab media size further com- 

40 prises a value specifying 9 x 1 1 , 8 Vt x 1 1 , A4 tab or 
A4. 

33. The method of one of the Claims 29 to 32, wherein 
said at least one ordered media attribute comprises 

45 number of tab cuts and said number of tab cuts fur- 
ther comprises the number of tab separator pages 
in an ordered tab set. 

34. The method of one of the Claims 29 to 33, wherein 
50 said at least one ordered media attribute comprises 

tab output order and said tab output order cuts fur- 
ther comprises a value specifying first-tab-first or 
last-tab-first. 

55 35. The method of one of the Claims 29 to 34, wherein 
said at least one ordered media attribute comprises 
at least one tab label value. 



40 



30 



19 



37 



EP 1 246 051 A2 



36. The method of one of the Claims 29 to 35, further 
comprising: 

(d) receiving a specification of a frequently 
used tab separator page configuration; and 5 

(e) generating said at least one ordered media 
attribute to produce said frequently used tab 
separator page configuration. 

37. The method of Claim 36, wherein said frequently 10 
used tab separator page configuration comprises 
one of monthly labeled tab separator pages, alpha- 
betically labeled tab separator pages, quarterly la- 
beled tab separator pages or numerically labeled 

tab separator pages. 15 
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